INTRODUCTION
IN 1957 the author set down the necessary and sufficient conditions for the existence and stability of a selectively balanced polymorphism between two alleles at a locus in the X-chromosome. These conditions depend on the selective differences in both sexes and it is neither necessary nor sufficient for the heterozygote in the homogametic sex to be at a selective advantage over both homozygotes. When these results were applied to the data recorded by Wallace (1948) for the sex-ratio condition (SR) in the X-chromosome of Drosophila pseudoobscura it was found that each of the given set of overall selective values corresponded with a stable polymorphic situation and the expectations for the equilibrium frequencies differed considerably from the observations. In two of the populations, for instance, Wallace found that SR was eliminated whereas, according to the overall selective values which he gave, it should have been present with an appreciable frequency. For this reason, the manner in which Wallace had arrived at overall selective values was brought seriously into question (see Bennett, 1958) .
In an article published recently in Heredity, A. F. W. Edwards (1961) has recorded his view that the methods which I used are inapplicable to this problem and that the results I gave are wrong.
However, Dr Edwards' criticisms of this analysis do not stand examination, as I hope to show in this note.
THEORY
The approach and terminology used previously by the author are as follows (Bennett, 1957 (Bennett, , 1958 . If Pf and qf(pf+qf I) are the relative frequencies of the genes A and a in the gametic output of female members of a given generation, and Pm, qm(Pm+qm = are the corresponding frequencies for males, then with random mating, the genotypes will appear in the next generation with the following must be less than (I+t4/2 and SAA must be less than ('+t4/2tA. Putting tA i +h(h>o), the conditions for stability are Saa<I+h and SAA<I 2(I+h)' in this form, it can readily be seen that if h is not zero, it is neither a necessary nor a sufficient condition for stability for the heterozygote to be at a selective advantage over both homozygotes.
It should perhaps be noted that exactly the same conditions were later expressed in a different form by Mandel (i 959) . He showed that it was possible to choose certain functions of the selective values which could be associated with the genotypes of the homogametic sex so that the requirement for stability was that the function associated with the heterozygote must be greater than either of those for the homozygotes. Wallace's data refer to selection acting on sex-ratio (SR) and the normal X-chromosome (ST) in four experimental populations of D. pseUdoobscUra, two maintained at i6° C. and two at 25° C. In all cases the SR chromosome declined in frequency from its initial high values; it was quickly eliminated from the populations kept at 25°C . but in those at 165° C. its frequency was reduced only to about 6 per cent., where, it seemed, equilibrium existed. Wallace gave estimates of the " adaptive values" for various phases of the life cycle and by multiplying these together he arrived at " overall selective values " (see Wallace's maximum and minimum overall selective values, when tested in the manner indicated above, are found to correspond with stable non-trivial equilibria. The equilibrium values of the genotypic frequencies which can be calculated from these selective values are shown in table 2 set out as in Bennett (1958) . Two points may be emphasised. Firstly, the frequencies "before selection" refer to the relative frequencies with which the different genotypes arise in each sex. Secondly, as explained in the previous section and in Bennett (1958) , the frequencies " after selection" are those with which the different genotypes contribute to the gametic output, i.e. they are the effective genotypic frequencies at procreation. The differences between these two sets of frequencies are determined by the overall selective values which take account of all the selective forces acting.
The equilibrium and its stability can be considered in terms of overall selective values-despite Dr Edwards' view to the contrary. When overall selective values were introduced into this problem by Wallace (bc. cit., p. 212), he described them as " estimates of the various degrees to which the composition of successive gene pools is influenced by flies of different chromosomal constitution ". When this is considered along with table i, it is clear that Wallace's overall selective values take account of gametic and zygotic selection and that they refer to a complete generation interval. Dr Edwards does not acknowledge this fact but instead complains (bc. cit., p. 301) that because I did indeed treat Wallace's values just as overall selective values, I therefore "confounded gametic and zygotic selection, an erroneous procedure in this case "! The first part of this statement is unreasonable in view of what has been said about Wallace's introduction of these overall values, and the second part is incorrect. The two forms of analysis, one using overall and the other separate gametic and zygotic selective values, must lead to the same equilibrium values for the relative frequencies with which the different genotypes arise in each sex. Dr Edwards repeats the values I had given for these frequencies but he has attempted to go further by calculating expectations for the genotypic frequencies at maturity and also for the sex-ratio of the population. However, in considering Wallace's population data, the frequencies at maturity are of no use whatsoever and the sex-ratio of the population is not of basic genetical interest. Furthermore, Dr
Edwards has based his calculation of the expectations for the sex-ratio of the population on assumptions which are not justified. The genotypes with which we are concerned are determined directly from a cytological examination of the salivary glands of larv. Wallace arrived at his population frequencies by taking samples of eggs from the population cages and determining the genotypes of the 1arv.
Clearly then, it is the relative frequencies of the genotypes at appearance (i.e. " before selection " in my terminology) with which we must be primarily concerned in the analysis. Dr Edwards seems to think that the population frequencies of the genotypes " at maturity " are of importance in this problem. Not only are there no observed values for such frequencies but also their expectations can only be calculated if the selection is broken up into gametic and zygotic components. impossible to arrive at any expectations for the frequencies at maturity by the method I described. In his table 6 Dr Edwards reproduces figures I had published for the relative frequencies of genotypes within each sex" before selection and he complains that these are not the same as the frequencies he has calculated taking account of additional assumptions affecting the sex-ratio of the population. Dr Edwards says, "the sex-ratio of the population is, on his (Bennett's) model, always one-half". Of course, the sex-ratio of the effective population at procreation (i.e. " after e1ection" in my terminology) cannot be anything but one-half. But it also needs emphasising, apparently, that although the seX-ratio of the population is not of primary importance in considering the SR polymorphism, my "model" which is concerned with the relative genotypic frequencies within each sex allows for any sex-ratio in the population. Dr Edwards suggests that the sex-ratio of the population at birth and at maturity is of basic importance in this problem and in
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his concern to take account of it, he has introduced into his "model" several assumptions which he has neither justified nor even stated explicitly. The "viability" factor t, which Dr Edwards has introduced for the expected proportion of daughters born to SR males, was actually taken as equal to unity by Wallace in calculating his overall selective values. Following Barker (1958) , Dr Edwards has gone beyond the data provided by Wallace and used a value of t = o9382 recorded by Darlington and Dobzhansky (1942) for another population of D.
pseudoobscura maintained at 250 C. He does not consider whether it is TABLE 3 Equilibrium frequencies at maturity on the two models "-as given by Edwards (1961) ( justifiable to assume that the " viability " factor t is determined solely by temperature, Le. that humidity and other environmental factors as well as background genotype have no effect. Furthermore, Dr Edwards has assumed that all sons of sex-ratio males receive a Y-chromosome whereas it is known that some are XO and sterile. In view of all this, it is not surprising that Dr Edwards' "model " for Wallace's populations leads to expectations for the sex-ratio differing consistently from the values observed.
SUMMARY
In 1957 the author gave the necessary and sufficient conditions for the existence and stability of a selectively balanced polymorphism between two alleles at a locus in the X-chromosome and he applied these results in a study of Wallace's (1948) data on the sex-ratio (SR) polymorphism in D. pseudoobscura (Bennett, 1957 (Bennett, , 1958 
